Long noncoding RNA FLRL2 alleviated nonalcoholic fatty liver disease through Arntl-Sirt1 pathway.
Nonalcoholic fatty liver disease (NAFLD), which has an unknown pathogenesis and lacks a curative treatment, is becoming more prevalent. A previous long noncoding RNA (lncRNA) profiling analysis revealed a potential role for fatty liver-related lncRNA 2 (FLRL2) in the pathogenesis of NAFLD. To further understand the role of FLRL2 in NAFLD and explore its therapeutic value, both in vivo and in vitro NAFLD models were constructed. Small interfering RNA and small hairpin RNA interference and adenovirus transfection were adopted to manipulate the expressions of FLRL2, aryl-hydrocarbon receptor nuclear translocator-like (Arntl), and sirtuin 1 (Sirt1) expression. Steatosis was evaluated through histologic staining with hematoxylin and eosin and oil red O and also by quantitative triglyceride measurements. FLRL2 is a widely distributed nuclear lncRNA that is down-regulated in NAFLD. Overexpression of FLRL2 resolved steatosis, lipogenesis, inflammation, and endoplasmic reticulum (ER) stress in NAFLD, and down-regulation of FLRL2 resulted in the opposite effects. Sequence analysis demonstrated that FLRL2 was located in the intronic region of the Arntl gene, and a luciferase assay showed transcriptional activation of the Arntl gene upon FLRL2 overexpression. A similar expression pattern and synergistic effect of Arntl manipulation was observed in NAFLD in vitro. Inhibition of Arntl partially reversed the steatosis amelioration induced by FLRL2 overexpression. Downstream Sirt1 was also inhibited in NAFLD and influenced by both FLRL2 and Arntl. In NAFLD mice, FLRL2 enhancement alleviated steatosis, activated the Arntl-Sirt1 axis, and inhibited lipogenesis, ER stress, and inflammation, providing preliminary evidence of the benefits of FLRL2-mediated gene therapy in NAFLD.-Chen, Y., Chen, X., Gao, J., Xu, C., Xu, P., Li, Y., Zhu, Y., Yu, C. Long noncoding RNA FLRL2 alleviated nonalcoholic fatty liver disease through Arntl-Sirt1 pathway.